Thyroid hormone inhibits slow skeletal TnI expression in cardiac TnI-null myocardial cells.
A cardiac troponin I (cTnI) gene knockout mouse model has been created and the phenotype of the cTnI null mice is an acute heart failure resulting from the deficiency of TnI and a diastolic dysfunction. Two isoforms of TnI (the fetal form ssTnI and the adult form cTnI) are mainly expressed in the heart under a developmentally regulated program. In our previous studies, we demonstrated that thyroid hormone could alter the time course of ssTnI gene expression in the heart. In the present study, we have successfully cultured neonatal cardiac myocytes from wild type and cTnI null mouse hearts. The ssTnI gene expression pattern has been investigated in these cells. By using Western blotting assays, a TnI isoform switching has been observed in the wild type cardiac myocytes. The pattern of TnI isoform switching is very similar to that of in vivo study we reported previously. In cTnI null cardiac myocytes cultured from day 1 to day 7, there is a continuous decline in ssTnI concentration in the cells. The time course of ssTnI decline in cTnI null cells is similar to that of wild type cardiac myocytes, suggesting that there is no significant compensation of ssTnI gene expression for the absence of the cTnI. This observation is different from what we found previously at a whole heart level. In addition, when thyroid hormone T3 (20 ng/ml) is added to cultured cTnI null cardiac myocytes, the decline of ssTnI concentration occurs earlier. This is inconsistent with our observations from previous in vivo studies. The data demonstrate that thyroid hormone can alter the time course of ssTnI gene expression in cultured cardiac myocytes and TnI gene regulation is also controlled by some unknown programmed events inside of cardiac myocytes.